
V e r t i c a l  Conductance Formul a t  i on 

V e r t i c a l  conductance terms a re  c a l c u l a t e d  w i t h i n  t h e  model us ing  data 

from an i n p u t  a r ray  which incorpora tes  both th ickness  and v e r t i c a l  hydraul  i c  

c o n d u c t i v i t y  i n  a  s i n g l e  term, and us ing  h o r i z o n t a l  ( o r  map) areas c a l c u l a t e d  

from c e l l  dimensions. I n  general ,  t h e  v e r t i c a l  i n t e r v a l  between two nodes, 

i ,j,k and and i ,j ,k+l, may be considered t o  con ta in  n  geohydro log ic  l a y e r s  

o r  u n i t s ,  hav ing v e r t i c a l  h y d r a u l i c  c o n d u c t i v i t i e s  K1,Kz . . . . Kn and 

th icknesses A z l ,  ~ z 2  . . . . A Z ~ .  The map area of t h e  c e l l s  around nodes 

i , j , k  and i , j , k + l  i s  DELRj*DELCi; t h e  v e r t i c a l  conductance o f  an i n d i v i d u a l  

geohydrologic l aye r ,  g, i n  t h i s  area i s  g iven  by 

Kg DELRj*DELCi 
cg = -------------- (46)  

A Zg 

The equ iva len t  v e r t i c a l  conductance, C i  , j ,k+l/2, f o r  t h e  f u l l  v e r t i c a l  

i n t e r v a l  between nodes i , j ,k  and i , j , k+ l  i s  found by t r e a t i n g  t h e  n  i n d i v i d u a l  

geohydrol og ic  1 ayers as conductances i n  se r i es ;  t h i s  y i e l d s  

rear rang ing  equat ion (47 )  
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Ci , j , kt112  
The q u a n t i t y  ----------- has been termed t h e  " v e r t i c a l  leakance " and 

DELRj*DELCi 
i s  des ignated Vcont i  ,j,kcll2 i n  t h i s  r e p o r t ;  t hus  we have 

Vcont i s  t h e  t e rm  a c t u a l l y  used as i n p u t  i n  t h e  model descr ibed  

here in .  That i s ,  r a t h e r  t han  s p e c i f y i n g  a t o t a l  t h i ckness  and an equ i va len t  

( o r  harmonic mean) v e r t i c a l  hydraul  i c  c o n d u c t i v i t y  f o r  t h e  i n t e r v a l  between 

node i ,j ,k and node i ,j ,k+l, t h e  user  s p e c i f i e s  t h e  t e rm  Vcont i  ,j ,k+l/2, 

which i s  a c t u a l l y  t h e  conductance o f  t h e  i n t e r v a l  d i v i d e d  by t h e  c e l l  area, 

and as such i nco rpo ra tes  bo th  h y d r a u l i c  c o n d u c t i v i t y  and th ickness .  The 

program m u l t i p l e s  Vcont by c e l l  area t o  o b t a i n  v e r t i c a l  conductance. The 

va lues o f  Vcont must ' be  c a l c u l a t e d  o r  determined e x t e r n a l l y  t o  t h e  program; 

t h i s  i s  g e n e r a l l y  done th rough an a p p l i c a t i o n  o f  equa t ion  (49) .  The Vcont 

va lues a r e  a c t u a l l y  read as t h e  elements o f  a two-dimensional  i n p u t  a r ray ,  

Vcont i , j ,  f o r  each l aye r .  Each va lue  o f  Vcon t i , j  i s  t h e  v e r t i c a l  leakance 

f o r  t h e  i n t e r v a l  between c e l l  i ,j,k and c e l l  i , j , k+ l - - tha t  i s ,  f o r  t h e  

i n t e r v a l  between t h e  1 ayer  f o r  which t h e  a r r a y  i s  read, and t h e  l a y e r  below 

it. It f o l l o w s  t h a t  t h e  Vcont a r r a y  i s  n o t  read f o r  t h e  lowermost l a y e r  

i n  t h e  model. Although values o f  Vcont a r e  t h u s  read i n t o  t h e  model th rough  

a s e r i e s  o f  two-dimensional i n p u t  a r rays ,  t h e  d i scuss ion  i n  t h i s  s e c t i o n  

w i l l  con t i nue  t o  be g i ven  

Vcont i ,  j ,k+l/2, t o  emphas 

i n t e r v a l  s between 1 ayers. 

i n  terms o f  three-d imensional  

i z e  t h e  f a c t  t h a t  t h e  Vcont va 

a r r a y  no ta t i on ,  

l u e s  r e f e r  t o  t h e  
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